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PTVS1 & PTVS2 in Compact DFN Package
Elevator Pitch
Bourns’ new PTVS1 and PTVS2 series of Power Transient Voltage Suppressor diode devices are designed to provide 
protection against lightning strikes as well as inductive and transient surges for applications including PoE, BBUs, RRUs
and those using the high-power DC bus.  Both model families are available in a compact, industry first DFN package 
(8mm x 6mm x 2.5mm) enabling customers to save space significant without compromising the level of protection.

Features
• Capable of handling 1kA or 2 kA 8/20μs surge current (IEC 61000-4-5)
• Eight bidirectional devices per model family
• Repetitive stand-off voltage from 22V to 86V
• Low clamping voltage at the rated peak pulse current
• Compact DFN package
• RoHS compliant and Halogen free

Benefits
• Qualified according to JEDEC standards
• Provide excellent Performance over the specified temperature range

Additional Resources
• PTVS1 data sheet
• PTVS2 data sheet
• PTVS Product Page
• App Note:  Why PTVS Diodes are Optimal Solutions for User System and Power Supply Circuit Protection

https://www.bourns.com/docs/product-datasheets/ptvs1-xxxc-h.pdf
https://www.bourns.com/docs/product-datasheets/ptvs2-xxxc-h.pdf
https://www.bourns.com/products/diodes/power-tvs-diodes
https://www.bourns.com/docs/technical-documents/technical-library/chip-diodes/application-notes/bourns_why_ptvs_diodes_are_optimal_solutions_for_user_system_and_power_supply_circuit_protection_application_note.pdf


Introduction - Power TVS Diodes

Features

• Robust lightning protection

• 1, 2, 3, 6, 10 & 15, 20 kA peak 
current rating

• Rigid voltage clamp

• Voltages from 18 V to 470 V

• Simple design

• Axial lead and surface mount 
packages

• Common PCB footprint for all 
axial lead devices

• RoHS compliant*

Types Available

• Surface mount

• Axial lead

• DFN

• Gull-Wing

Applications

• AC and DC input power line 
protection in hostile 
environments

• High reliability applications 
requiring high energy surge 
protection and a rigid voltage 
clamp

• Telecom base station 
equipment

• Street lighting

• Industrial equipment

• Solar inverters

*RoHS Directive 2002/95/EC Jan. 27, 2003 including annex and RoHS Recast 2011/65/EU June 8, 2011. 
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PTVS Operation
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A PTVS diode has two n-type regions diffused on either side of the p-type substrate which 
results in the formation of back to back diodes, D1 and D2

Structure is basically a parasitic npn transistor. In an application, the PTVS diode is connected in 
parallel.

During normal operation, the PTVS diode does not conduct any current and hence is
transparent to the downstream electronics it is supposed to protect. During a surge event the
voltage across the diode exceed it’s breakdown voltage which causes the diode to conduct. This
results in massive injection of carriers in the p-substrate. The minority carriers injected, as a
result, diffuse to the n-p junction that forms diode D1 lowering the potential barrier. This
results in the snap-back in the IV characteristics of the diode .The snap-back helps in lowering
the clamping voltage of a PTVS diode. Bourns PTVS diodes are designed such that, during a
snap-back event, the voltage never falls below the maximum working voltage preventing any
glitch in the normal operation of the circuit.



PTVS DFN Advantages
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50% space savings

The leads on through-hole components
may seem short, but they are long enough
to generate higher levels of voltage due to
the inductance of the leads, during a
surge. The through-hole version allows the
highest let-through voltage because of the
long leads while the surface mount
package allows for the lowest let-through
voltage.

Three different PTVS mounting configuration under the same 10KA 8/20us 
waveform



Product Portfolio



Product Naming Decoder
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Understanding Datasheet Parameters



Focus Application and Opportunity

• Lightning Protection for PD/PSE of PoE in Small Cell
◼PSE/PD solutions requiring IEC 61000-4-5 Level 4  (1/2 KA 8/20Us) surge immunity

◼PSE/PD solutions requiring compact form factors

• Exposed -48V power supply Protection for 4G/5G RRU/AAU/BBU
◼Protection solutions requiring IEC 61000-4-5 Level 4  (1/2 KA 8/20Us) surge immunity

◼Protection solutions requiring compact form factors

• Exposed DC-DC or AC-DC Industrial Power/SPD Protection
◼PSE/PD Solutions requiring IEC 61000-4-5 Level 4  (1/2 KA 8/20Us) surge immunity

◼PSE/PD solutions requiring compact form factors



Design Tools and Collateral

Pspice and 3D Models

• https://bourns.com/products/diodes/power-tvs-diodes/product/PTVS1-xxxC-H
• https://bourns.com/products/diodes/power-tvs-diodes/product/PTVS2-xxxC-H
• *Reach out to PLM support for EVM boards

EVM Boards

https://bourns.com/products/diodes/power-tvs-diodes/product/PTVS1-xxxC-H
https://bourns.com/products/diodes/power-tvs-diodes/product/PTVS2-xxxC-H


Market Competition

• Competitors of PTVS1/2  in market (5KW SMT TVS) 
• PTVS2 DFN is sole sourced 
• PTVS1 competition: Bourns has PTVS1-066C-TH version in TH or PTVS1-066C-H in DFN package



Leadtime, Pricing, DWIN, Quotes 

16 weeks leadtime

Orders can be placed in the system for 16 products

Target pricing is attractive

Design Wins Asia

DIN! DWIN! Bookings!



Surge Rating Relevance

PTVS1 & PTVS2



Size Comparison

PTVS1 / PTVS2

DFN Package
SMC Package
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New Product Highlights - IGBT

Elevator Pitch
Bourns’ new discrete Insulated Gate Bipolar Transistor BID series is designed for Industrial Power Application. Advanced Trench-gate 
Field Stop (TGFS) technology enables low conduction and switching loss for cost-effective, industry-leading power efficient products 
available in TO252 and TO247(N) packages

Features
• Discrete IGBT co-packed with FRD
• Advanced Trench-gate Field Stop (TGFS) technology
• Low saturation Voltage drop (VCE(sat))
• Low switching Loss
• TO-252, TO-247 and TO-247N packages
• RoHS compliant

Benefits
• Qualified according to JEDEC standard for power switching products
• One more Trusted IGBT discrete Supplier by Bourns

Additional Resources
• IGBT product page
• IGBT technical library
• IGBT design files

https://www.bourns.com/products/igbt
https://www.bourns.com/resources/technical-library/library-documents/igbt
https://www.bourns.com/resources/design-tools/design-files


• The IGBT combines a control input with a
MOS structure (high impedance) and a
bipolar power transistor that acts as an
output switch (low saturation voltage).
IGBTs are suitable for high-voltage, high-
current applications.

• IGBT is a voltage-controlled power transistor and similar to
power MSFET in operation and construction. They have
switching speeds greater than those of bipolar power
transistors. The turn-on time is nearly the same as in the
case of a power MOSFET, but the turn-off time is longer.
Thus, the maximum converter switching frequency of the
IGBT is intermediate between that of a bipolar power
transistor and a power MOSFET.

Insulated-gate bipolar transistor (IGBT) Intro

BIG THREE 
White paper: IGBT vs. MOSFET – Determining the Most Efficient Power Switching Solution 



Insulated-gate bipolar transistor (IGBT) - Structure

Benefits:

• Implanted Back-
Emitter

• Thinner Base Region

• Lower VCE(SAT)

• Lower Switching Loss
More Robustness

Reference: Yole Development



• All IGBT discrete released products use Trench-
Gate Field-Stop (TGFS) technology, providing
greater control of dynamic characteristics with
a lower Collector-Emitter Saturation Voltage
(VCE(sat)) and fewer switching losses. Fast
recovery diode (FRD) with a low drop forward
voltage is co-packaged, also commonly called
as IGBT co-packed with fast recovery diode

• Operation: A positive voltage from gate to
emitter turns on the MOSFET. Then, the
voltage connected to the collector can drive
the base current through the bipolar transistor
and the MOSFET; the bipolar transistor turns
on and the load current flows.

23

Insulated-gate bipolar transistor (IGBT) Operation



IGBT Key parameter design and trade offs 

FS solution, increase in cell density result in better
Vce(sat)/Eoff curve performance

ON-state 
Conduction 

Losses

Switching 
Losses

Short Circuit 
withstand 

(SOA)

Trade-off is relation between ON-state conduction
losses, switching losses and short circuit withstand
capability. Ie; when reducing the conduction losses,
the switching losses will increase and the short circuit
withstand capability decrease.



IGBT Datasheet Parameters

Max Operating Specs

Thermal Specs

Static Specs – Mosfet
and FRD

Dynamic Specs –
Switching Performance

Dynamic Specs – Diode 
FRD
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Product Portfolio



IGBT Naming Decoder
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Focus Application and Opportunity
• Inductive Cook Stove

◼ Inductive Heating applications require an IGBT with a Fast Recovery Body Diode and low VCE(Sat) drop voltage with 
minimal Tail out current

◼ BIDW30N60T and BIDNW30N60H3 are viable solutions for IH applications

• Uninterruptible Power Sources (UPS)
◼ UPS applications require an IGBT with a Fast Recovery Body Diode and low VCE(Sat) drop voltage with minimal Tail-out 

current. They also cover a broad range of sizes and packages.
◼ BIDD05N60T ,BIDW30N60T, BIDW50N65T and BIDNW30N60H3 are all viable solutions for UPS applications featuring 

many different sizes and power ratings to cover a broad range of UPS designs.

• Solar Inverter (Residential Installations)
◼ Solar Power Supply applications require an IGBT with a Fast Recovery Body Diode and low VCE(Sat) drop voltage with 

minimal Tail-out current. The application requires small size and high efficiency for a variety of power ranges.
◼ BIDD05N60T, BIDW30N60T, BIDW50N65T and BIDNW30N60H3 are all viable solutions for Solar applications featuring 

different sizes and power ratings to cover a broad range of Solar Inverter designs.

• Rice Cooker
◼ Rice Cooker applications require an IGBT with a Fast Recovery Body Diode and low VCE(Sat) drop voltage with minimal 

Tail-out current. 
◼ Cost is tightly managed In the Rice Cooker market
◼ BIDW30N60T and BIDNW30N60H3 are viable solutions for Rice Cooker applications.



IGBT : Insulated Gate Bipolar Transistor 
BID Series - BIDD05N60T 

Applications:
◼ Switch-Mode Power Supplies (SMPS)

◼ Uninterruptible Power Sources (UPS)

◼ Home Appliances

Features:
◼ 600V, 5A, Low VCE(sat)

◼ Trench-Gate Field-Stop technology 

◼ Optimized for conduction 

◼ Robust

◼ RoHS compliant*

Model Name Package Technology VCE

[V]
Ic

@ T=100 ˚ C
[A]

Typ. VCE(sat)

@Ic, VGE=15V
[V]

Feature Operating 
Junction 

Temperature

BIDD05N60T TO-252 Field-Stop 600 5 1.5 Medium 
Speed

–55 °C to +150 °C
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IGBT : Insulated Gate Bipolar Transistor 
BID Series - BIDW20N60T 

Features:
◼ 600V, 20A, Low VCE(sat)

◼ Trench-Gate Field-Stop technology 

◼ Optimized for conduction 

◼ Low Switching Loss

◼ RoHS compliant*

Model Name Package Technology VCE

[V]
Ic

@ T=100 ˚ C
[A]

Typ. VCE(sat)

@Ic, VGE=15V
[V]

Feature Operating 
Junction 

Temperature

BIDW20N60T TO-247 Field-Stop 600 20 1.7 Medium 
Speed

–55 °C to +150 °C

Applications:
◼ Switch-Mode Power Supplies (SMPS)

◼ Uninterruptible Power Sources (UPS)

◼ Power Factor Correction (PFC)

◼ Stepper motors
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IGBT : Insulated Gate Bipolar Transistor 
BID Series - BIDW30N60T 

Features:
◼ 600V, 30A, Low VCE(sat)

◼ Trench-Gate Field-Stop technology 

◼ Optimized for conduction 

◼ RoHS compliant*

Model Name Package Technology VCE

[V]
Ic

@ T=100 ˚ C
[A]

Typ. VCE(sat)

@Ic, VGE=15V
[V]

Feature Operating 
Junction 

Temperature

BIDW30N60T TO-247 Field-Stop 600 30 1.65 Medium 
Speed

–55 °C to +150 °C

Applications:
◼ Switch-Mode Power Supplies (SMPS)

◼ Uninterruptible Power Sources (UPS)

◼ Power Factor Correction (PFC)

◼ Induction Heating
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IGBT : Insulated Gate Bipolar Transistor 
BID Series - BIDNW30N60H3 
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Features:
◼ 600V, 30A, Low VCE(sat)

◼ Trench-Gate Field-Stop technology 

◼ Low Switching Loss

◼ Fast Switching

◼ RoHS compliant*

Model Name Package Technology VCE

[V]
Ic

@ T=100 ˚ C
[A]

Typ. VCE(sat)

@Ic, VGE=15V
[V]

Feature Operating 
Junction 

Temperature

BIDNW30N60H3 TO-247N Field-Stop 600 30 1.65 High     
Speed

–55 °C to +150 °C

Applications:
◼ Switch-Mode Power Supplies (SMPS)

◼ Uninterruptible Power Sources (UPS)

◼ Power Factor Correction (PFC)

◼ Induction heating



IGBT : Insulated Gate Bipolar Transistor 
BID Series - BIDW50N65T 

Features:
◼ 650V, 50A, Low VCE(sat)

◼ Trench-Gate Field-Stop technology 

◼ Optimized for conduction 

◼ RoHS compliant*

Model Name Package Technology VCE

[V]
Ic

@ T=100 ˚ C
[A]

Typ. VCE(sat)

@Ic, VGE=15V
[V]

Feature Operating 
Junction 

Temperature

BIDW50N65T TO-247 Field-Stop 650 50 1.65 Medium 
Speed

–55 °C to +150 °C

Applications:
◼ Switch-Mode Power Supplies (SMPS)

◼ Uninterruptible Power Sources (UPS)

◼ Power Factor Correction (PFC)

◼ Inverters
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IGBT design tool and Collaterals

Item

App Note:  #1 - UPS / Switch Mode Power Supply

App Note:  #2 - Frequency Conversion

App Note:  #3 - Motor Control

App Note:  #4 - Solar Inverter

App Note:  #5 - Inductive Heating

App Note:  #6 - Welding 
4x App Note

In 22’Sep End



Leadtime, Pricing, DWIN, Quotes 

20-22 weeks leadtime. Competition is 30 -50 weeks LT

Orders can be placed in the system for 5 products

DBC pricing is very attractive

Focus on DIN for 2022

DIN! DWIN! Bookings!



Summary

• Discrete IGBTs only with co-pack fast recovery diode (FRD)

• No AEC-Q certification yet

• Bourns’ Circuit Protection Division is pursuing a “Pivot to Power” 
strategy, and the release of our new IGBT products helps us achieve 
even stronger positions with our power application 
customers. Moreover, our IGBT offering enhances our cross-selling 
synergies with Bourns’ Magnetics products which are already well 
proliferated in switching power applications, solar inverters, UPS etc. 
Our roadmap will proliferate in the power space including SiC
solutions.
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